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Workshop Topics

June 9, 2005, Durban South Africa

Introduction

Sequence Database
Search tools Basic sequence search interface and on-the-fly alignments and trees
HIV/SIV sequence locator tool
SynchAligns and Treemaker
Geography search interface

New Sequences Genecutter - processing nucleotide sequences
HIV database alignments and subtype reference sequences

Analysis Tools Using the new RIP tool for recombination analysis
Contamination
Nglyco

Immunology Database
Database CTL search page
Ab search page
Epitope maps

Tools Epiline
Motif Scan
Hepitope
ELF

About the Instructor

Dr. Bette Korber is Co-PI of the database project, primary editor of the HIV
Immunology Database, with background in HIV evolution and immunology
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Workshop Goals

m Understanding the database content, how
information was obtained, and what is
available

m Quality control tools
m [ools for analyses
m Database searching
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The HIV Databases

m HIV Sequence database — founded 1986, G. Myers
Relational database, data from GenBank with added fields from the literature
Alignments — align indels and reduce multiple sequences per person
Annual hard copy and reviews
Web search interfaces: subtype, phenotype, geographic, sampling year...
Analysis tools

m HIV Immunology database — founded 1995, B. Korber
Comprehensive HIV epitope database, 300-400 papers a year
Integrate HIV immunological and sequence data
Annual hard copy and reviews
Web search interfaces: epitope, protein, HLA type, immunogen, keywords
Analysis tools for immunologists

m HIV Drug Resistance database, founded 1997, J. Mellors

A searchable web listing of drug resistance mutations and literature links,
updated annually by Dr. Mellors

m HIV Vaccine database, founded 2003, J. Mokili

A searchable relational database of published primate vaccine trials

FEl HIV Databases — Microsoft Internet Explorer

File Edikt i Faworites Tools Help

d=m Back - = - (D ar | R Search [Ee] Favorites SElPMedia O | Ey- = T -

address |45 http: ffhiv-weeb. lanl. gowfconkentfindes:

st HIN Databases @

The HIW databases contain data on HIYW genetic sequences, immunological
cpitopes, drug resistance-associated mutations, and waccine trials. The
wiebhsite also giwves access o a large number of tools that can be used to
analyze these data. This project is funded by the Division of AlD= of the
Hational Institute of Allergy and Infectious Diseases (HRIAIDY, a part of the
Hational Institutes of Health (MHIF). Cliclk on any of the lInks below to access a
datalbase.

Sequence Database |
Resistance Datakbase |
|
]

Immunology Database
waccine Trials Database

HC Databases |

nmewvwws

= To awoid future caonfusion in ©SRF and subtype designations, the HIW
mnoamenclature committee has agreed that for us to assign Nnew CTREF
rnumbers or subbype letters we muust be given the sequence and mossic
pattermn maps aof potentially new STREs and subbywpes before we carn assign
new names. See Turther The Circulating Recombinant Farms. 25 danuary
2005

= The 2003 HI% and S Sequence Alignments are now awvailable anline. 25
Decermber 2004

= The HI*» Sequence Compendium 2003 is now awailable on-line. The printed
copy IS also being printed and shipped now. 17 Decermber 2004

Cilel Ple s ]

aestions or cormmmentsY Clontact us at

A
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File Edit Wiew Favorites Tools Help
E=Eack v = v @ & | DSearch GdFavorites @iMedia 8 | By~ S 7 ~
Address Iﬁj hittp: fihie-weeb, lanl.goy fcontenthive-db/m ainpage. html j PGo | Links

-

A HIV sequence database main page - Microsoft Internet Ex| - |E’|i|

Hews _ Odens |

* Mew sequence databasze search fields are available; wiral load, CD4 and CDE counts, ethnicity, and cohort. Thege fleld are poorly filled out at the morment, and thiz information iz not
Fiailable for most sequences, but over the nest few years we will be striving to get thiz information whenever pozsible, particularly emphasizing large cohorts. A large data zet from
Drban South Africa i particwlarly well represented. 26 Aped 2005

* A new screen enabling users to exclude problematic sequences has been added to the HIV sequence search interface. 30 Warch 2005

I Ahout this website:
Search Site_) * Owerview of the site
*  Frequently asked@esﬁons
Datahases
Sequence OB Programs and tools:
|EesistenesiE M| * HNew! Search interface (Beta) Adds the ahility to create neighhor-joining trees from the query results.
JimimGinGlog)]EE | * Zearch mterface: retrieve sequences based on all HIV database search fields. HIV-1 sequences can be ahgned and chpped. This interface combines the HIVMAP and

VERERITED 0D | DBSearch interfaces. On the search interface webpage, a link to the old search interface is still available.

* Tools for worlang with sequences: GeneCutter, SeqConvert, Gapstrip, Motifscan, Priralign, Epilion, HXB2 Numbering, SeqPublish, HIV-BLAST, sequence format conwversion,
Publications N-GlycoSite, Entropy

Fa * Programs for sequence analysis: RIP (Recombination), SHNAP (Syn-Nonsyn), VESPA (Signature patterns), Hypermut, PCOORD, and more. .
Aligrments * Other programs for analysis of HMA data and optical density data

Tutarials *  Links to external programs: phylogenetics, recotmbination, subtyping, rmultiple alignment, sequence submission

Reviews

Sompendia || Tutorials:

Links

* Bequence quality control Jannaary 1998

*  How to build a phylogenetic tree October 1999
Sequence DB * HIV and SV subtype nomenclature September 2000
?eaerh E= * How to use these databases -- workshop given at 11th Conference on Retrovinises and Opportundstic Infections February 2004
[alult:
HIY-Blast _
Recombination Alighments:
SOy * Complete alignments of all genes (nt and aa) and complete genomes (nt only)
iy RSImUl * Subtype reference alignments for use in trees, subtype comparisons and recombination research
PCOORD: * Consensus and Ancestral sequences for M_GROUP and subtypes
SLDI
Treemaker .
Coarg Compendia: | |
[Li2GlCos e I— * Print (PDF) or order a copy of our compendia "Hurnan retrovimses and AIDS"
DINETR | * Reviews published in the Sequence and Immunology Compendia
Cemedvizy | * How to refer to the compendia in a publication
RIF 2.0
External Tools .
Linlks:
HCY Databases * Los Alamos Immunology Website, our sister site, houses a huge searchable collection of HIV immunological epitopes
Synchaligns * Los Alamos Drug Resistance Database contains inforrnation about anti-HIV drugs and drug-resistance-confernng rutations
Findmodel * Loz Alamos HIVISTV Vaccine Tral Database A database of waccine trials, icluding design, type of vaccine used, results, etc.
*  (Other HIV/AIDS sites for more software and information on HIV/AIDS LI
@ bt Ahiv-web larl. gow HTHLFAC . HEml l_ l_ |_|ﬂ Internet
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Search Interface

Help
Tips at the top of the page are often overlooked
= Ranges, operators, wildcards, logical groupings
Field names are clickable, also mouse-overs
= Example: “Sampling country” gives two-letter ISO country codes

Searches
Searches are case-insensitive

Records are searchable through sequence, patient, genomic region, or
publication information

First seven fields will appear in search results page by default

A “*” in a textbox will cause that field to be included in the results page

Patient information (Infection year, Infection country) is different than

sequence information (Sampling year and Sampling country)
Results

Can select not aligned, or aligned based on multiple pair wise alignments —
alignments are good, but still need hand editing for an optimal alignment

Select all or a subset of sequences for download
Sequences can be re-ordered by clicking on fields at the top of the page

W H1V Sequence Search Interface - Microsoft Ir == =]
File Edit WView Favorites Tools Help ﬁ
EBack w = v i) 7t | @isearch GaFavorites @vedia <4 | By 2 0¥

Address |E_°| it Afhiv-wreb. lanl. gov fcomponents hiv-dbfcombined_search_s_treefsearch.bitml LI &GO |L|nks

Eﬂ‘.le‘l’ﬁ%E Tips Adwanced Search :I
- - Click or mouse ower the field name for help

base - The first, seven fields are listed by default
= ~ T list fislds that ars fint listed by defailt or inchidsd in the ssarch, put 2" in their inpt hos

Publications
Fo

Accession number I

Subtype

I no subtype
include recombinants
Search Site Sequence name
Searh sie ) | A
Al
Databases GaapiselLitg I A2
Sequence DB B
Resistance DB Sampling city I C =
Immunology DB
Waccine trials DB Sampling year I Crrganistm | Ay - l

Sequence length I

Incl problematic seqs © wes & no

Alignimerts Patient code I Infection country I
Tutorials
Reviews
Risk factor Infection year
e | Any =l e |
Links iral load I Incl only sequences from patients with HLA mformation ¢ yes & no
Sequence DB C'D4 count I CD#& count I
Search DB
Tocls Coreceptor [figy field in output - Phenotype [ligt field in output
e only CCR5 NSI
SynMorsyn | all CCRS Sl
Hypermit only CXCR4
PCOORD all CXCR4
SUDI only R5X4 LI Incl only drug natve sequences € yes & na
Treemaker
Geography Author last name I Months from seroconversion I
N-Glycosits |
3D Structure Geographic region IAny LI IMonths post infection I
Genecutter %
RIF 2.0 B .
Pubmed/Medline 1T
External Tools pmeE e e I Other fields LI I
Use this option to search based on the HIV-DE internal alignment (presently this option restiicts the search to HIV-1)
HC' Databases
Syrchalions I Include fragrments of miniroum length |100
Fincmodel :
Genomic region Or define start I
and end

Discluimer/Privary complete genome

5'LTR

5'LTRR

SITRIIR LI

[ 1 | internet

@ Dong, but with errors on page,
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181
Fle Edit ‘iew Favorites Tools  Help |
<=Back - = - 2D 24 | Qi search [ElFavorkes fMedia o | B S -
address [&] http:iihiv-dev.lanl. gov/companentsihiv-db/combined _search_sissarch.comp | ea | s

Please note that if a genomic region is specified, only HIV-1 sequences can be found
Build a Tree or Download Sequences Download Sequences I]Forrnat IFasta 4|
Tse [an =l sequences ¥ Align (HTV-1 Only) Sequence Type [Muclectides =]
¥ Clip to selected region
I Include HHB2 Reference Sequence (F03455)
Show names as | Subtype Country Year MName =1 Build Tree | ({HTWV-1 Only) I Include subtype reference sequences
Dizsplaying 1 - 6 of 6 sequences found:
RO [Eelcct all] [Onzelect all] [[nwert selection] [Eelect] vecora t‘._,| |5 records per page
Sequence DB Click on field name to sort in ascending or descending order
Resistance DB | [ # Select Fatient Code Accession Mame Subtype Country Sampling Infection Genomic Sequence Organism
Immunology OB (id) Year Country Region Length
waccine trials DB
— | 1 T Blast MHI1{57553) ABO5S2555 53TF IMH1 01 _AE TP 1593 TH 2720 HIV-1
Publications 2 [ Blast MNH2(57551) ABO70352 MNH25 $3JPNH25T 23JP_INHz2_5T 01_AE TP 1283 IF 5731 HIWV-1
;‘?Q = 3 [ Blast DMH2(57551) ABROTO353 IWHZ2 83JPNHIENW 01_AE IF 1993 IP 2720 HIV-1
ignments
TLI?DI’IQIS 4 [T Blast MNHI(57553) BD187255% 53TF MH1 01 _AE TP 1253 TH 2720 HIV-1
Reviews 5 [ Blast ETR(10141%52) D12522 ETE B IF 2589 HIV-1
EDanend 6 [ Blast JH32(6062) I21138 JH32 E IF 1286 2903 HIWV-1
inks
Sequence DB
Search DB
Toels tab-delimited results, include sequence [
HI*-Blast
Recombination
e Last modified: Thu Felb 17 1249 2005
Hypermut .
FPcoorD | Questions or comments? Clontact us at Soo-1NTOCO0T O lanl oo
SuUDI
Treemaker
Geoaraphy
MN-Glycogite
3D Structure
GeneCutter
RIP 2.0
External Tools
HCW Databhases |
Internal |
Style Help |
Disclaimer/Privagy =1
& [ & Internst
T

File Edit W¥iew Favorites  Tools  Help

<=Back - = - &) 2} | @ search GFavorites  iMedia o | BY~ S o -

Address [&] hrep:jfhiv-dew.larl. govicompanents/hiv-db/combined_search_s/search. carmp

Tree Builder

This tool produces trees with a neighbor-joining algorithm,
Mate: These "gquick and dirty" trees are not intended for use in prblications
Leam how to raake a Phylogenstic Tree

MNone :I
All subtype reference sequences

All kA Grou =}

AT

A1 KE 83 023-17 AFO04555
A1 5E 94 5E7253 AFOESEF0

Search Site )

Subiype Reference
Databases Sequences to include:

Sequence DB A1.1G 85458 ME2320
Fesistance OB A1.10G.92.92 G037 US1190
s o iD  —] A2.C0.-97COKTE4S AF2E6238
SN S (2 42O 84940701741 AFZEEZIT =
DNADist Parame iexs:
Pobliostions Distance Ivodsl [toditied Kimura 2-parameter = |
A | | Transition/Transversion
Ratio [=0=]
tignored for Jukes- 1.30
Cantor randel) Ls
= — Neighbor Parameters:
5::::119 Showr names as | Subtype Country ear MName ;I
Tools
HI.f Blast Outgroup: =
Recombination | Selected sequence cutgroup £ o Subtype reference sequence cutgioup
Syn-Honzyn =
Lt [ABOE2995 01_AE.JP.93 93JP_MNHT = | [~1 KE 93.023-17 AFO04885 =
Foooro |
EI]
Trearmanar
Geography
M-Glycosite reset
30 Structurs gC’I
ot | | This treebuilding tool uses Phylip
GGET
Extermal Tools Last modified: Wed Feb 15 15:40 2005
. - .
e e Questions or comments? Contact us at Seo- 0@ 0 lan gov
irzmal
Style Help
e
&l

=

# Internet
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HIV/SIV Sequence Locator Tool

m Rapidly returns position numbers of an HIV or SIV
DNA or protein sequence fragment relative to the
HXB2r or SMM239 reference strains

m Such numbers are often included in the literature, and
are often incorrect

Marks the location of the sequence on an HIV map
m For DNA sequences, a translation is provided

m Can be used for input into the search interface, to pull
a particular region of interest out of the database (like
a specific epitope

HI¥/SI¥ Sequence Locator Tool crosoft Interne =] =

File Edt View Favorites Tools Help ‘

dBack ~ = - D 3t | ‘@isearch  [Favorites GliMedia o8 | By b 0¥ -

Address |@ hittp: f P, hive. lanl. gov jrontent fhiv-dbfLOCATE flocats. html ;l R | Links

HIV/SIV Sequence Locator Tool
Link to old HXB2 Muardbering Engine | Murdsering Positions in HIV Relative to HXB2

Paste your secuence in the box below, or use the browse button to select a file
that contains sequence(s) to upload. You can specify that srour input sequence
(3) aze HIV or SIV by selecting the appropriate chaies from the list on the xight,
or ou can let the prograta decide (default), Details.

Search Site ) If srom subrdt roultiple secuences then indicate that here > I oo e
[ re—
Sequenoe BB 1| [T Eyamine reverse complement of sequence Sample Input
Fesistance DB
Immunology OB =

“Accine trials DB

Fublications

FAQ =l
Aignments
Tutonials
| Browse
Subimit I Fesst

Sequence DB

Search OB

L“Ii'jmas! Drput Options: Default is "Single sequence”. See options in table below. You can mix nuclectide and aming acid sequences in your input.

Recombination Single sequence Muliiple sequences
Syn-Hansyn 1. Free format. Sequence can contain carriage retums, spaces, To submit multiple sequence the user must select the “Tlultiple Sequences” optisgh. The program recognizes two multiple sequence input options
Hypermun dashes, and other characters. The progeare will remove all non- 1. Fasia format. Example

PCOORD letter characters like returms and spares before processing.

Sll=] input rsegl

imeemaken LAEEEVVIRSENFTLNAKTIIVOLE

Seography act  gatgo-——toacotatcw ESVELNCTRPHII

Hohooste || |lracer agm cagtega rsaqz

30 Structurs GPGRAFYTTGAIIGH TROAHC

Gene Curter . sseqd

RIF 2.0 (will be treated as eriRBQFRN—KT TVFNQSSCEED

Extemal Tools.

SEBgatgetCcacghatcMrarthambagtega The prograw recoguizes this forrast by the "=" character. A1l non letter characters will be remcved, so it is O if your sequence contains retumms (e.g, seql) or

HC Databases 1 Zaps (seq).
2. Fasta format. Exaraple:

DivclimeyPring

2. Raw sequence, one sequence per line with a carriage return Example
sMyEeq

LAEEEVVIRSENFTDNAHTIIVQLNESVEIHNCT RPNNI
GPERAFYTTGOITIGD TROAHC
¥TKLREQFEN-KTIVFHNQSSGED

HIV or SI¥? ¥ou can specify that your input sequence(s) are HIV or SI¥ by selecting the appropriate choice in the list, or you can let the program decide

&) T [ meernet

» Los Alamos
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Comparing ’new?” and DB sequences

m Synch Aligns allows you to bring your new alignment into
register with one of our reference alignments or search
alignments

m TreeMaker produces a Neighbor Joining tree for a “quick-
and-dirty” comparison

m TreeMaker is based on DNADIST & NEIGHBOR in the
PHYLIP package

m HIV-BLAST is an option for looking for highly similar
sequences or possible contamination

-h synchaligns - Microsoft Internet Explorer — =] <]
File Edit wview Favorites Tools Help |
Rack w = w D % | DuSearch (ElFaverites “lfMedia o | Ehw S B -

Address [&) http @ hiv-web Janl.gow fcontent/hiv-db /S YINCH_aALIGNS /Synchalians. btml =] @so |Lrks

Synchronize Alignments

Purpose: This tool aligns two alignments to each other. It does this by using a sequence, called the reference sequence. that is common to
both alignments. If the two aligsnments do not share a common sequence, the program chooses the longest sequence firom each alignment as
the references, aligns them to one another and then adjusts the two submitted alignments to asree wwith the aligned references. Here's an
example.

Search Site_) Explanation: fmpit fOrmiat: The program should correctly read any walid format. Each sequence must have a name. so you cannot submit
ravw sequence files. The files can be in different formats, but the output format will be same as the input format of the second file. Also

Sotebosos specify the sap character if it is not a dash (-). More than one gap character may be specified in case your two alignments use different

characters. . . . . . .
Seauence DB | | niieremce sequences: The program will synchronize your files using two reference sequences that it selects. If this fails and your
Immunology aliznments share a commeon reference sequence, ¥ou can check the '""Reference sequence selection: Manual' box; then you will be asked to
DE identify this sequence in both alisnments. In this case, the program does not require that the reference sequences hawve the same names. but
EJ/EEEIHE trials the zequences must be identical.
Fublications Please note: This program can make changes to the order of the sequences; lower case sequences get changed to upper case; all gap
Eie characters are changed to '-'; and uneven seqs get padded wwith --- to make them the same length.
Alignments R
Tuiaiels How to use: Upload your tvwwo alignment files.
Reviewss
Compendia___| Alignment 1 | Browse... |
Links

Sequence Alignment 2 | Browse... |
DB

Search DE L=
ol Gap characters: | s

- Bla ot Squeeze gaps from input &
Recarmbination Reference sequence selection & Automatic ¢ Manual
Syn-Monsyn | Trim alignments to region of overlap ™

Hypermut
FCOORD

SO Submit I Reset
Treemaker

Geography

MN-Slhycosite Last modified: Tue Iviar 29 15:00 2005
20 Structure R
GeneCutter Questions or comments? Contact us at ~1

I e nrermet

Synchronize Alignments Example

=T T K LMMN— P oR— ST
a1l dcgrn T HLMMNY PR 3T
JHKILMMMNY PR — 3T

ref= HIJK— LIMNOE
align= HIJKXLMMN—F
— — TK— LMMNE
HIJK— LMMNTE

Fesult after Sy nhichasalign=s

r==Ff1 - TE—LMMN—OPoR— ST
alignl - THE—LMMNY O POoR— ST

— THE-— LMMNY¥YOPORY S T
ref= HITJK— LMMN—OPF— — — — —
alicn= HIJK — LMMN—OP— — — — —

H—JK-—ILM+MmM—"1PFP— — — — —
HIJOEKX1LrI1mrJ—>2FP— — — — —
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‘R HI¥ Sequence Database Treemaker - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools  Help

GBack - = - () at | Qisearch [Favorites (Meda o4 | E-Sw-

-8l x]

Address I&j hitkp:ffienaas hive, |anl. govcontent hiv-db /COMTAM)| TreeMaker TreeMaker  html

-] Pa s

Search Site )

Databases
Sequence DB
Resistance OH
Immunalogy DB
Yaccine trials DB

Publications
FAQ
Alignments
Tutorials
Reviews
Compendia
Links

Sequence DB
Search DB
Tools

HI'-Blast
Recombination

NEIGHBOR TREEMAKER

Neighbor TreeMaker takes a sequence alignment, converts it to PHYLIP format, runs it through the PHTLIP programs Dnadist (Distance Matriz program), and
Neighbor (treefile generator), then displays a tree.

The Dnadist program reads in nucleotide sequences and writes an output file containing the distance matriz. PHYLIP gives options concerning the model used to calculate
distances. This mterface uses ML, the model used m PHYLIP's masmum likelihood phylogeny program DIAML. This model mcorporates different rates of transition and
transversion, and also allows for different frequencies of the four nucleotides. FHYLIP copyright/reference info.

Disclaimer. This interface orly affers very basic, ‘guick-and-dirty' phylogenstic analysis. More in-depth anclveis is usually needed. For mare information see the
Treemalker Tutorial

1. Submit Alignment.

Dlease paste your alighment into the submission box below and indicate the format. This interface only accepts nucleotide sequences.

Paste your alignment here:

Current Format, | FASTA 'l
-

| Browse... |

Syn-Monsyn
Hypermut
PCOORD
SUDI
Treermaker
Geography
M-Ghcosite
30 Structure
GeneCutter
RIF 2.0
External Tools

HCY Datahases

DisclaimenPrivacy

2. Set Program Parameters.

Tou can tune Neighbor TreeMaker by adjusting two paratneters.

a. specify the number of the outgroup sequence in your alignment (to be the root of your tree; default is the first sequence): I
b. specifiy the transition/transversion ratio |1-3U <

3. Choose Program Output.

The tree can be presented as a
& Phenogram of as a
€ Radial Tree
{Once the tree has been generated, you can view the text treefile and cutfile.)
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Geography Tool
= Another way to search/download sequences is by
geographic region or country

m Results are biased as they show only the sampled
individuals, not the true subtype distribution for a
region’s population

m Results are selectable as in the search interface

-2} Subtype distribution of collected HI¥-1 sequences: Wi =18 =]

Fie Edi  view orites  Tools  Help ﬁ

Faw
SBack - = - D &3 | Bsearch GdFavorites GMedia iF | By S TF -
Address [&] htp: fwwan.hiv.lonl. govfcomponen s hiv-dbjnew_geograp! higeagrap hy .campregien=werld&form=all ~| e | L ks

Subtype distribution of collected HIV-1 sequences: World =

38

5000 km

Subtype distributions represent the frequency in the HIV Database and not the population Click pie slice to reirieve sequences
Bhont this site or get all saquences
Select orgardsr: I HIv-1 =
Select { country supersedes region ) = B osrms 729 §

World - Count ~| Feseat CooTdd 6.5 H
I = °r| - =l = Ol RE 2398 3.0 %

all non-tecorm hinant recombinant 0D 1525 1.3 %
Shar I |seq“5mes B ooz 1186 1.5 7%
| Tahle ‘bl text) of the cnmmniled suhitsme distrbutinn [ 1S 137 | _l;l
h] [
[ 4 Internet
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Gene Cutter
m Useful for sequencing labs, particularly for rapid
processing of new sets of full length genomes

m Cut out genes and proteins from aligned sets of DNA
sequences

m Sequences do not need to be codon aligned — results
can be codon-aligned on the fly with generally good
results

m Currently, sequence alignments must contain HXB2
as a reference for the program to function

m New Features

Allows codon alignment and cutting of regions of
HIV-2 and SIV (Imust include SMM239)

Recognizes IUPAC multistate characters in
sequences and translates them appropriately

For each region, maintains a list of stop codons,
codons containing multistate characters, and
codons containing indels.

~3R HI¥-1 Gene Cutter - Microsoft Internet Explorer ===
Fil=  Edit View Favorites Tools  Help |
Gmpack - = - @ [2] A3 | Bseard b [ Favorites predia A | By Sb BF -
Address [&] herpjfwe. hiv.lanl. gow/contentihiv-dbfGEME_CUTTER/eutter. htm ~| @&eo | Links
=
GENE CUTTER
Gene Cutter is a tool that clips pre-defined coding regions from a nucleotide aligniment, then codon aligns
and provides translations of the cut regions.
GeneCutter requires the proper reference sequence (HXE2 - K03455 for HIV-1 alignments) (Shihi239
~ 133262 For HIV-2 or STV alignments) to be inchided in your input nuclestide alignment. It uses the
reference sequence to set the proper reading frame For the rest of the alignment by slightly rearranging the
sequence alignment so that the reference is in frame
Eelmber Tour output alignment will only be as good as yeur input alignment
ITote: In some sequences an nsertion will be compenstated for within a short distance by a deletion, or
wice wersa. As these Frameshifts may net inactivate the protein, if a compensating mutation iz within 5
atnine acids of an initial fravne shaft, the frame-shifte d reading frame is left intact. Otherwise, the frame shaft
- is marked with the hash symbol (#), and the translation is contined in the correct, typical reading frame
Publications beyond the offending codon Step cedons are marked by a dollar sign (F)
FAG
Alignments
Tutarials
Reviews )
Compendia Input options:
Links Select the region of the alignment you weould like to extract. Mote: The reference sequence contained in
wour alignment does not need to cover all of the selected region to be cut correcily.
Sequence DB
Zearth DB | [An (H=Bz) =
Tools
HPMv-Blast
Fecombination [ prateins =
Syn-MNonsy
Hypermut Enter your alighment containing either HXB2 (HIV-1) or SMNM239 (HIV-2/STV) here =
PCOORD
sSUDI Sample Input
Treemaker
Geography =
N-Glycosite
3D Struciure
GeneCutter
RIF 2.0 =l
External Tools
ExdemalTools || | Ehmwse |
HCY Databases
Input alignment format: | FASTA =1
DisclatmenPrivagy
Output Options: a
&) 4 Internst
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Sequence Alignments

Originally based on iterations of manual and HMM
alignments

Yearly updates using HMM and manual corrections
Full length genomes updated throughout the year
Alignments are in reading frame (codon aligned)
Alignments non-redundant

Compendia alignments show fewer sequences than web
version

Reference alignments contain up to four representatives

Protein alignments may contain frameshift
compensations

Subtype consensus with ties resolved, as well as
maximum likelihood ancestors, are available for reagent
production

/A HI¥ Sequence Database: Alignments - Microsoft Inter: == =]
File Edit Wisw Favorites Tools  Help |

<mBack « =k - (2D & | @usearch [lFavorites  imedia 4 | G- S 0¥ -

address [&] http:/fun.hiv.lanl.gow content hiv-db /ALIGN_CURRENT/ALTGN-INDEX. hkm| = e |L|nl<s

E qul:- “J’)!; Somme info on classification and naming =1
2003 HIV and STV alignments
I 8 ITote : The protem alignments prowvided for each gene were constructed using both nucleotide and translated amino acid
Samhtiiis sequences. Because the translations are based on aligiuments, they may differ from a straight, non-aligned, translation. For
instance, an aligned translation will include frameshift compensation.
Databases
Sequence DB These alignments were generated by an iterative process between automated algnment usmg HWIMWER. and marmal ediing using
Resistance DB ILASE, BioEdit and Se-Al Any algmment presented iz not suggested to be an 'optimal alignment' with the abzolute rminimum
Imrmunalogy DB mumber of gaps and mismatches. It is a compromise between optimal alignment, readability, and an attempt to keep insertions
Maceine trials DB | and deletions from altering the protein reading frame presentation. Especially the 'Other STV alighments are difficult to malee,
R consider these as a starting point fer your analyses. Most gaps have been intreduced in multiples of 3 bases to maintain open
Publications reading frames when translated directly from the alignment
FAC
Alignraents Codons containing ITPAC/TUE multistate characters involved in silent substitutions are translated to ammino acids, otherwise
Tutorials th d
ey are translated te 30
Reviews
Compendia
Links Alignment format:| FASTA =1
Sequence DB Click here for information on coler-coded protein alignments
Search DB
Toals Gt Alignment | reset I
Hiv-Blast -
EesiEkm | Region HIV-1/ST¥cpz HIV-2/S8TWsmm Other STV
Syr-hlansyn  DIA rincludes HIV-1
—_— e e
Hypermut Genome Dra LHa a1 HIV-2 sequences)
PCOORD
EEl LTR " DIMA DA DA
Treemaker GAG  DIM&  Protein| & DA ¢ Protein | © DA ¢ Protein
o POL | C DMNA © Protein| C DMA © Protein| C DA © Protein
30 Structure ENV C DMA © Protein| © DA © Protein | © DINA © Protein
% VIF | C DN& © Protein| © DINA  Protein| © DNA  Protein
[ TAT C DMA € Protein | © DINA € Protein | © DIA © Protein
REV C DIA  Protein| © DITA © Protein| © DIMA € Protein
HCW Databases | " " "
VPU/VPX | © DMA € Protein| © DIA © Protein| © DIA © Protein
i VPR C DIA  Protein| © DITA © Protein| © DIMA € Protein
NEF C DINA © Protein| © DINA © Protein| © DINA € Protein
Last modified: Sat Dec 25 00:00 2004 ||
uestions or comments? Contact us at
“ offmy =l
&] mailto: seq-info@t10.lanl.gov [ [ [ mnternet
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Recombination Analysis

m Many methods and programs exist to investigate
potential recombination

m [nvestigating recombination requires many steps
m A new version of RIP is available at HIV db
Automatic alignment
Selection of background sequences
Different window/gap handling options
Graphic & table output

b /RIPPER, /RIP.ht =] x|

Fie Edt view Favortes Tools Help ﬁ
EBack ~ = - D 24 | @search [ Favorites  Ehmedia OB | By S OF -

Address |g"| https v, hive |lanl. gowicontent fhiv-db R IPPER /RIP., html ~| @en ‘ Lirks
RIP 2.0

This is the sequence submission page for the new wersion of EIP. In this version of EIP vour query sequence is automatically aligned to the background aligrwment. The alignment so
produced may be dewnleaded from the results page. The cutput of this program should be mterpreted with caution. Please send us bug repeorts or suggeshons .

QUERY SEQUENCE

CEEET Format of your cuery IFASTA vl

SECUENCE

Databases Upload your query secuence | ElfEhEe... I

Sequence DB Fle

Resistance DB

Irmmunology DB

Waccine trials DB Of pasts FOUr qUery sequence =]
here

Publications =l

FAQ

Alignments

=wras—1| BACKGROUND ALIGNMENT

Reviews

Compendia @ TIse subiype consensus sequences as background

Links

= Include 01 AT

0 Ezclude 01_AFE consensus
CONESEnsus

Sequence DB

Gearch DB 0 Select custom background from subtype consensuses and representative sequences
Tools 0 TIse your own alignment: query (first sequence) aligned to background
HI*-Blast
_ Upload your
Fecomhination i en}:: I Erowse I
Syn-Monsyn ¥
Hypermut | of paste your =
FPCOORD | tackground here =l
sSuUDl
Treermaker
G b
=sadEpt | RIP SETTINGS
M-Glyeosite
3D Structure
GeneCutter Window size IEDD 'l
RIP 2.0 P
_— Significance
ol Toas | threshald 12072 =
HCV Databases | Gap handling (:' 1. Treat gaps as characters; Plot all (" 2 Treat gaps as cha.ractﬁrs, Don't plot
window values windowr walues for gaps in query.
Disclamer/Privacy 3 Strip all gaps: Plot all window values ¢ 4 Strip all gaps; Plot blanks where gaps
used to ke
Output Format ¢ Craphical  Tabular & Both -
&) 4 Internet

» Los Alamos
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Check new sequences to make
sure they are “sensible”

Trees — are intrapatient and linked cases well
behaved?

Blast — use representative sequences screen against
the database to check for possible contaminations.

Check alignments — look for regional odd behavior —
PCR recombination can carry in contaminating
fragments

(coming soon: window blast)
Are sequences hypermutated?

Databases
Sequence DB
Resistance DB
gy BB
1= DB

Immunc

Waccine tr

Publications
FAaQ
Alignments
Tutorials
Rewieuus
Compendia
Links

Sequence DB
Search DB
Tools
HIw-Blast
Recombination
Syn-Monsyn
Hypermut
FCOORD

SUD|
Treemaker
Geography
MN-Glycosite

0 Structure
FeneCutter
RIF 2.0
External Tools

HCW Databases I

Diisclafmer/Privacy

Sequence Quality Control

"o matter what drag we give, our sequences always are 259 wildtype ™
- Quote frorm the head of a reference laboratorsy.

Some HIV researchers are convinced that careful lab work is enough to prevent contamination. We disagree. Contamination happens, even in the
best laboratories. Screening for contamination should be done before the analywsiz of the sequences, and periodically during the course of large
segquencing studies, so problems can be detected and corrected early

To show what contarnination looks like in practice, we have collected some examples of (mostly published) datasets where contamination is a problern, and
included some references that discuss contarination.

Following the steps below will help to check your sequences. They are no substitute for common sense and precautions, but they may help spot
contamination in your sequences. We have created interactive pages where you can budld atree and do a BLAST search with srour sequences. If
wou work with sequences from very conserved regions (such as protease or RT), check here for more tips on ddentifyring problem seguences.

1. Create a phylogenetic tree that inchades all the sequences in the study. Comenon signs of trouble are:

s Fotreme intrapatient divergence
» Extreme interpatient similarity
= Mixed clusters (sequences from patient & clustering with patient B)
A phylogenetic tree clarifies the relations between the seguences. If you have lab strain contamination or sample miv-ups between two
patients, a phylogenetic tree will likely show it. Once you have yvour sequences aligned, generate a simple neighbhor joining tree to check for
potential problems

2. Compare your seguences to all published sequences (BLAST search).

& Watech for lab strains with high similarity scores

= Keep in mind that 100%% identity is not required for contamination! Cexample) BLAST
Blast is a program that finds sequences with versr high similarits to the guery sequence. If srour sequence is very sirilar to a published strain, especiallyr a
lah strain that is used for inwitro studies, it is likelsy that son have contarnination. Esen if srour sequence is not identical to the lab strain, watch out for in
witro recorbination, where only part of the sequence matches the lab strain, and the other part is dertved frore wour patient sarmple. WVon can cormpare oy
sequences to all Gerbank entries (Gerbank-BLAST), which contains the wery latest sequences, or against the HIV database (click the BLAST button)
which can lag behind a feur weeks, but contains rore background information about the sequences.

What iz 'reasonable similarity' depends on the gene or region (BT sequences are rouch roore similar than V3 sequences) and on the population (compare a
set of clonal segquences from different tissues of one person to a set from different persons in a clustered outhreak, to a set from different & frican
countries). We've prepared sorne basic guidelines

5. Look carefully at the alishments, and pay attention to patient signature patterns.

Signature patterns often help to shovar what is "typical’ and ‘atypical’ for a patient, and thus help to recognize sequences that don't seerm to belong with a
patient. The usefulness of signature patterns canbe seen in the contamination examples. ¥ou can use Vespa to find the patterns, but often a simple
aligrnrment is sufficient to spot suspicious sequences. When you have an alignenent, wou can use SeqPublish to create a formatted wersion of it that will

- Los Alamos
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N-Glycosite

m Tracks of patterns of N-linked glycosylation
site (N-X-[ST]) change in sequences

m INPUT: A sequence alignment of interest
m OUTPUT:

Tallies of numbers of Ngly sites in each sequence
Highlighted Ngly sites

Graphics illustrating frequency of Ngly patterns in
the alignment, and in sub-regions of the alignment
Frequencies of different patterns of X and Y in
N-X-[ST]-Y

A HIV Sequence Database: GLYCOSITE Submission Form graa

Fie Edt view Favortes Toos Help [ s |
“mBack - = - ) &4 | Qsesrch [Favorkes Eiveda # | Bhy- S§ OF -

Addrass [&] hiep: fun hiv Janl. govfcontent/hiv-dbELYCOSITE ghycosite. Hml =] e |Links

El

N-GLYCOSITE

This tool highlights and tallies I-linked glycosylation sites” in an aligned set of protein sequences.
(If yeu just want to tally the number of IW-glycosylation sites, protein sequences do not need to be aligned.)

Seorch Site ) Submit your alignment m FASTA format here
=
Databases

Seqguence DB
Resistance DB
Irmmunology DB Ll

Maccine trials DB I Browse. .

Publications
FAQ Feset I RUMN M-GLYCOSITE [%
Alignments
Tutarials

Reviews

Compendia * Mote
Links

1. The most widely used IN-linked glycosylation site pattern, M[ST] {where 3 can be any ammine acid), 1s called a sequen. This pattern ferms a basis for most of the analyses on

S ) this web site. The extent of M-linked glycosylation of a particular M-linkred glycosvlation site, howewer, can be influenced by the content in which it is embedded, and could be

_Srsz‘r:h == expanded te a four amme actd NZ[ST]Y patten, where the amino acid in the X or T pesition of WX[ST]Y pattern can be important determinants of M-linked glycesylation

PeTY =T efficiency. A particular strong effect is that a proline in position 3 or T dees not faver MN-linked glycosvlation,

e | Thus we provide ME[ST] or MEH[ST]Y summmanes

Syn-Monsyn

Hypermut Eeferences

PCOORD 1) Marshall BD, Biochem SOc Symp. 40:17-26 (1974)

SUDI 2) Kasturi et al., Biochem J. 323 (Pt 2)415-% {1997

Treemaker 3) Mellepuist TL et al., Biocherdstry, 37(15806833-7 (1988)

Geography

I-Glycosite 2. O-linked glycosylation signals are more difficult predict in protein sequences than M-linked sites, but one can estimate their positions in sequences using the IMetPhos program.

3D Struciure

EEMECUIET Last modified: Tue Fel 10 1350 2004

RIF 2.0

Edemal Tools | Cuestions of comments? Contact us at

HCW Databases |

DisclaimerPrivacy

=

[ [ | | mnternet
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iImmunology Database Overview

m HIV T-Cell (CTL, T-helper) and Antibody (Ab)

m Types of data recorded

Epitope sequence and location: HXB2 numbering,
subtype

Immunogen
Host HLA or MHC, and Ab isotype
Notes summarize main findings
m Contents: data from 1985 through 2003
m Data from 2004 is being added and will be available
early next year
2618 CTL entries
726 T-helper entries
1223 Ab entries

HI¥ Molecular Immunology - Microsoft Interne =l =]

File Edit View Favorites Tools Help |

dsBack - = - G o4 | QuSearch [GlFavorites  dMedia 8 | Eh- S BF -

Address [@) http:funvw hiv lanl govicontent fimmunology/indes | e | Links
HIV HIY Molecular Immunclogy
Molecular

Hews
Immunolegy

Database == |tams sinca 18 Mavermber 2004
. To avoid fulure confusion in GRF and subtype designations, the HIV nomenclature committee has agreed that for us to assign new CRF numbers or subtype letters we must be given the sequence

and mogaic pattern maps of potentially new CRFs and subtypes hefore we can assign new names. See further The Circulating Recombinant FOrmMs. = e ==
The 2003 HIY and SV Seguence Alignments are now available 0nling. = o m

Immunology DE

CD:‘BFLH:;arch - The HIV Seguence Compendium 2003 is now available on-line. The printed copy is also being printed and Shipped NowW. e o
T Helner search - Mows Archive

AB search

Epitope Maps Search the HIV

HLATEM

Tools & Links - Dalabase Help

Home

- LCTL Search
Imraunclegy Tools - THelper Search
Antibody Search

Enpilicjn
PeptGen Products [%
Motit Scan
Ezguainie L g . Aboulthe database.
ELF =« Epitope maps for all proteins,

- Epitope surmmary tables
Fublications = CTL epilopes

= Thelperepitopes

Eaq - Antibody epitopes
Alignments = Antibody index by name
Tutorials = Antibody index by bindin I}
Reviews = The HIY immunalogy campendia in PDF farmat.
Compendia = Reviews fraom the 2002 and earlier Compendia in HTML and PDF formats
Links = Howio cite this database.
Databases Also available
Seguence DB - HLATyping and Epitope Mapping
Resistance DB - Tools farimmunologists:
Immunaology DB = Epilign Align a new epitope to our HIY protein reference alignments b
Waccine Trials DB PeptGen Create maps of overlapping peptides on proteins to aid in peptide design for mapping epitopes. Consensus sequences for all HIY subtypes for all proteins are available here.

HIYISIY Sequence Locatar Tool (formerly H<B2 Mumbering Engineg) Quickly identify epitope pratein positions on the reference strain HXB2
ELF Epitope Location Finder tool, help identify potential CTL epitopes in reactive proteins and protein fragments.

= Subtype and M group consensus and ancesiral segquences for reagent development.

= Seguence tools All tools for working with seguence fragments

= Otherimmunologytools and links.

o Motif Scan Scans protein seguences for possible epitopes based on HLA binding motifs

Background

The HIY Molecular Immunology Database is an annotated, searchable collection of HIV-1 eytotoxic and helper T-cell epitopes and antibody binding sites. These data are also printed in the S Mokecular
fmmunoiogy compendium which is updated yearly and provided free of charge to scientific researchers [click here to request a printed copy). The goal ofthis database is to provide a comprehensive
listing of defined HIV epitopes

Compendium editors: Bette Korber, Christian Brander, Barton F. Haynes, Richard Koup, John P. Moore, Bruce D. 'Walker, and David | \Watkins. Publisher: Los Alamos Mational Laboratory: Theoretical =l

[ | |4 mternet
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Immunology Database: Search

m T Cells

Cytotoxic T Lymphocytes (CTL)
Helper T Lymphocytes (T-helper)

Biological distinction between CTL and T-helper is

not always obvious

Organization is identical for CTL and T-helper

One reference per entry
m B Cells (Antibodies)

One entry for each monoclonal antibody

Many references per entry (up to 150)

==l
File Edit View Favorites Tools Help |
dmpack - = - ) 7} | @search ElFavorites FMedis o | Eh- SP B -
address |§'| hitbpe s hive. lanl. govfcontent fimmunologyfcH_search LI OG0 | Links
T HIVY Immunology CTL, CD8+ T-Cell, Search
Molecular
Immunclegy Froteins with Froteins with
Database == [% defined epitopes undefined epitopes
EF i’ -ALL- -
HIv Protein p17 Gag
e p17-p24 Gag/Fol
b8 bie P24 Fol
Lo Help -1 - -
CTL search [EE] p2p7p1pﬁ_| i —I
THelper search i I—
2B searc h Sl
Epitope Maps —ALL - -
$§SLE£"LI K cormputer prediction
[m] HI%=1 and HCY co-infection
orme
[Ialuaillstal cen HI%-1 exposed seronegative
N HI%-1 infected monocyte-derived
HIv-1 infection
A HIv-1 ar HIY-2 infaction |
PeplGen If Immunogen is Yaccine, additional search details
Motif Scan )
Sequence Locator Vaccing type -ALL - =1
ELE “Waccing details Vaccine strain e -
Fublications -ALL - vl
an -ALL - 52
EAQ _I
Alignments Species I*ALL* vl
Tutorials
Reviews —ALL - ﬁl
Compendia - -
Links A0
HLA 2002
aaaaaaaa A*0201
20201 and Cw* 05
Sequence DB A*0201, B*3601 |
Resistance DB
Imrmunolagy DB Authar I
Vaccine Trials DE
Keywords  |-ALL- =l
\mmecemun i acy
N3, s |
= I [ —— gég { {
P Y
Los Alamos T Oyt S (- =
|&] pone & Internst
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Immunology DB: Additional Information

All entries for a reference

Medline links to papers

Epitope Tables

Epitope Maps
Unique species/HLA for T cell epitopes
MADb name, species code for Ab

m Epitope Alignments

Extracted from HIV-sequence database, includes
subtype, country and year of sampling

p17 CTL Epitope Map - Microsoft Internet E: _1= =]

File Edit View Favorites Tools  Help |
dmBack - = - ) 3% | @search  [jFavorites  EMedia  of | BN b TF -
Wiolecular =1
All HIY CTL epitopes mapped to within a region of 21 amino acids or less are indicated on the HIY protein epitope maps. The location and HLA restriction elements of ©TL epitopes are indicated on protein
Immunology sequences of H¥B2. These maps are meant to provide the relative location of defined epitopes an a given protein, but the HXBZ sequence may not actually carry the epitope of interest, as it may vary
Database == relative to the sequence Tor which the epitope was defined. Epitopes with identical boundaries and HLA fislds are included inthe maps only once. IT one labaratory determines HLA presenting molecules at
the serotype level (example: AZ) and another atthe genotype level (example: A70201) both will be included inthe map. MHC specificities are indicative ofthe host species; when no MHC presenting
rmolecule is defined, the host species is noted
Iraraunlogy OB
EB7
DB Help
CTL search Crove
T Helper search Juman
AB search
Enitope Waps not BE
HLATEM
Tools & Links B8
Home A3
Imrmunol ogy Tools buman
human
Epilian
PepiGen Bwb2
Motif Scan B2
Sequence Locator —
ELF B2, Bwa2 -
Fublications E42
A3ID,A3L
EAQ
Alignments A3.L
Tutorials Al
Reviews
Compendia AY030L
Links human
Databases A3
A03
Seguence DB
Resistance DB A*0301
Immunology DE 03
accine Trials DB A
B27
H*2705
Bb62
A3
B27
A3 R, B27 humjan
A BAS
AMp3ol B+3j01
human
Epd
EBr4po2 Atr402
|

MGI—LRI—‘_S\?LSQGE LDRWEETI l}«’.LRPGGKKK f]EI{LKHI W \TI—‘_SR]?ILERE‘A\-‘]TP G]T.
1o 20 30 40 S0 -1

human
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EPILIGN
m Generates an alignment of your HIV-1 amino
acid sequence against our web alignments

m Can be used to align epitopes, functional
domains, or any protein region of interest

m Sequence names include subtype, country and

Example of output: Query Length: ©
Summary for subtype Al HXB2 I ocation: Gag 77-85 = pl7 77-85
Variant Count Percent
SLYNTVATL 5 . Alisnment: GAGH 458 sequences
S R 3 23.1
JE NN, 2 15.4
_______ V- 1 7.7 Surmmarize I
Total sequences = 13
Number of variants = 4 11e ERF SLYMNTWATI.
Mutation percentages Al.EKE. 86.ML170 ——F——————
Al .EE. 94, 023 ——F——————
Lon Al .SE. 94 SETFZE5E ——F—————
- a0 A1l.SE.94. S ET7525 0 m—m—m e ————
T L FE-E 21.3g.%5. s g5z = —————————
E 40 E0E Al.8EB. 95. 2g538%22 0 ————————=
=0 15 .4 A1l.8E. 95, 08512220 ——m———————
o A1l .T=Z.9 7. .997TZ03 ——F————"7—
0 i =2
Mo. of mutations
File Edit ‘“iew Favori tes Tools  Help |
§=Back - = - 2 | @ search [l Favori tes  ElMeda o | Eh- S BF -
Address [&] Retp: o i lanl.gevjcantent fhiv-db/EPILIGM/EPT. hemiPsample_input=1 ~| e | Links
EPITLIGN

Search Site )

Databases

Sequence DB
Resistance
DE

Immunology
DE

Yaccine trials

Publications
FAQ
Alignments

Tutorials
Revigws

Compendia
Links

Sequence
DB

Search DE
Tools
HIV-Blast
Recombination]
Syn-Monsyn

Hypermut
PCOORD

SLIDI
Treemaker
Geography

MN-Glycosite
3D Structure

Epilign generates an alignment of yvour HIWV-1 amino acid sequence against our web alignments. This tool can be used to align
epitopes, functional domains, or any protein region of interest.

Paste your sequence here:
SBLYMNTVATL

=

[
or upload your sequence:

[ Erowse... I

Feset |

RUNEPILIGN |

Last modified: Fri Tan 23 18:51 2004
Questions or comments? Contact us at seqg-info@t10.lanl.gov

r.l\.L.;} G,.
= /é {
D s

COperated by the University of California for the US Department of Enercy

@ Los Alamos Copyright @ 2001 UC | Disclaimer/Privacy

[

el B = S a——y
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HLA Binding Motif Scanner =
MotifScan

m Finds HLA anchor motifs within protein sequences for specified
HLA genotypes, serotypes, or supertypes

m HLA anchor motif dictionaries are available on line

m Main motif and supermotif sources:
SYPHEITHI Database, Rammensee et al.
HLA Facts Book, Marsh et al. 2000
Sette & Sidney, Immunogenetics 50:201-212, 1999

Isobella Honeyborne and Philip Goulder, Yusim et al/ 2003, (HLA-C motifs
predicted by genetic similarities in HLA molecules)

m [INPUT:
User defined query sequence or aligned sequences, or reference set
Selected HLA anchor motifs, or user defined motif

The user defined motif function could be used to search for other patterns
of interest in sequences

m OUTPUT:
Anchor residue positions are highlighted in the query sequence
Potential epitopes and positions are listed
Output can be downloaded as text, convenient for further analysis

m NEW FEATURE: Finds all known motifs in a sequence

<2 HLA Binding Motif Scanner - Microsoft Internet Explorer — = x|
File Edt ‘“iew Favorites Tools  Help |
iBack ~ = - &) & | @Busearch  [GiFavorites  imedia B | B Sb TF -
Address |e_"| hittp: f v, hiv laml gowf content fimmunology rmotiF_scanmaotif_scan | @aon | Links
FEE : =l
HIV HLA Binding Motif Scanner
Melecular
Immunology
Database —- Use this page to find HLA anchor residue motifs within protein sequences for specified HLA genotype, serotypes or supertypes. Refer to the Help page

for more information

Immunoclogy DB Flease enter your search criteria

DB Help Genotype Serotype Supertype
CTL search -
T A0 =] |~ N ES IS
T Helper search %0101 :I s :I Az
AE search Ar0201 A3 A3

HLAs
Epitope Maps A0Z02 A1 AZ4
HLATEM A*0204 A24(9) E?
Tools & Links A*0205 A2ZE(10) B27
Home A*0206 =l Jazeny =] |B44 =]

Immunoclogy Motif Source M Marsh2000 M SYFPEITHI & Others

Tools Motif Length ™8 &9 10 I 11
Custom Motif |

Epilign

FeptGen

Motif Scan | Search || Reset |

Seguence | ocator
ELE

Publications Find All Motifs in a Sequence
EAQ Enter a protein seguence below to scan it for all known motifs
Alignments
Tutorials =
Eeviews I =l
Compendia
Links

| Scan All | | Reset |
Databases
Seguence DE - - -
Resistance DB Data dictionaries L
Immunology DS %
Maccine Trials DB Wiew or download the HLA genotyperserotype dictionarny

Yiew or download the HLA genotype/motif dictionary.

Wiew or download the HLA supertype dictionany

= |
& [T [ @ nternet

» Los Alamos
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=t | &

e Favorites  Tools

T B B-=od

nks > address [&7

A*OZDZEsource=MarshzZ000&sour ce

anl. Qo contentfimmunology fmokiF_scsnfmotif_scan?genotyp: susearcl T

FPELTHISsoUrCe:

Ethersadength!

Eucustom_mol

Home
Your search results
Immunology

Tools Genotype Serotype Motif Source Scan?
= AT0202 A2 - [L]-3¢—»->->c-3c->-[L] Marsh2000 ~

ilign
ey AT0202 a2 3 [LEAI]-x- 333w [L3W] SYFPEITHI =
Motif Scan
Sequence Locator Sequence selection

ELFE

5 Please select the HIW sequences you wish to scan for motifs.
Publications q b

Ead Predefined sequences:

Slignments i
?ut;rgznts ~ HXB2 m%if consensus [ Tat consensus I Nef consensus
B s e M Gag consensus N %“Wpu consensus M VWVpu consensus

Reviews
Compendia " Pol consensus ™ Rewv consensus I Env consensus

Lanes The consensus sequences are sets of Consensus and Ancestral Sequences for M and O Groups from the LANL HIN
Databases Sequence Database.
Sequence DB Input protein sequences in FASTA or TABLE format:

Resistance DB

Immunology DB
Maccine Trials DB

[l
Submit a file of protein sequences in FASTA or TABLE format:
I Browse

Are the input sequences aligned?

&1 Dane I | kernete

Hlel o e e 2> ncddress [E5] http: i hiv lanl gofcontent fimmunology fmeki_scan/metif_scan
GCenotype Serotype Supertype Motif Source
AT02Z202 A2 - [L]>>¢-3¢-»3-»-[L] PMarsh2000

Matches (Download as FASTA)

an =n =n an
1 1 | 1
Te=t.SD ktiifkps=sg gdpeivthsf nocggeffyen ttklfnstwn
Te=t _ &B ktiamfkkssg gdpeivlihsef neggeffhen =toglfnstwn
Test . TFH Etivrfnagssa gdpeivrhtf noggefTfven tsolCnotwn
S0 7o so E1e) 100
1 1 1 1 1
Te=L.S5B GLonh—egnd ——LiLlpori kgliwom—waes vahamyappi cggioacBshi
Toot. 6B tlhotn-—dteg ——tiilperi kgiwvnl-—wge voglkamyappi roggic-cconi
Tea=t 7R ———mt—diens ——titlperi Tl unm—wae vgkamyappi roogi roes=ni
110 1iz0 130 1a0 150
[l 1 I 1 1
rest.SH colllt odag tnnetTrepag onmkdnwrse lvkykwvwikilk
Te=L. S5 Loglllicdag neleilfrpgg gdmedowrse lykyhkwwh o
Test.7E tgllltedag nttetfrpgg gnmrdnwrse lirylwwlie
150 1w o 1s0 1=0 =oo
| 1 ] 1 1
Ta=t_S5R rlogiaprkak rruvagrekra v—grlgamfl g—Fflgaag=st mgaa=wil
Test. 5B Plogvaptkak rrvwvgrekra v—g—1lgalfl g-flgaagst mogassmecl
Te=t.7D Plgvaptkak rrvvgrekra v gtigamfl g flgaagst mgaasitl

List of potential epitopes (Dovwnload as TS%)

Protein Seq. Pos. Aln. Pos. Sequence Anchors
Test.5B 88-965 96-104a CT.S8HTTETLT. - T.. - - . . .
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SYFPEITHI The SYFPEITHI Database of MHC Ligands. Peptide Motifs and Epitope Prediction. Jan 2003. UURL:
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Tools 2| Links >>| address [&7 htep: i hiv Janl govicontent fimmunology motiF_scan/motif_scan?sec_input=MENR W QWML Q¥ DRMRIR TWKSLYKHHMY Y SGKAR G F Y RHHYESPHPRISSEVHIPLGDARLYITTYwWGlE > | G0

=
e culan HLA Binding Motif Scanner

Immunology
Database s

File  Edit  Wiew Favorites

Scanning
MENRWOWVMIVHQWDRMRIRTWKS LVKHHMY vE GEARGWEFYRHHYE S PHERI S SEVHI PLGDARLVITTYWGLHT SERDWHLEQE VS TENRKERY ST QWD EELADQLT]

Immunology for all motifs.

DB Matches (Download as FASTA)

DB Hel >A*01 x—u— [DE] —x—x—x-—x—xu—[¥] [SYFPEITHI]
CTL search menrwgvmiv wgvdrmrirt wkslwvkhhmy wvsgkargwfy rhhyesphpr so
T Helper search issevhiplg darlvittyw glhtgerdwh lgggvsiBwr kkrfistgvdp 100
AB search =21aBglihll wfdofsdsai rkallghivs proesvagaghn kvgslgvwlal 150
Epitope Maps aalitpkkik pplpsvtklt sdrwnkpgkt kghrgshtmn gh 19z
Slalialas wlzlas
HLATERM S>A*0101 x-—3x— [DE] —x—x—32—x—3x—[¥] [MarshZ2000]
Tools & Links menrwgvmiv wgvdrmrirt whkslvkhhmy wvsgkargwfy rhhyesphpr 50
Home issevhiplg darlvittyw glhtgerdwh lgggvsiBwr kkrfstagvdpe 100
=laBglihlf wvfdcofsdsai rkallghiwvws prosyvgaghn kvgslgylal 150
Immunoclogy aalitpkkilk pplpsvtklt edrwnkpgkt kghrgshtmn gh 19z
Tools >A*0201 x— [LM] —x—x—x—-H—H—x— [VL] [SYFPEITHI]
menrwgvmiv wqgvdrmrirt whksBlvkhhmy @lsgkargwfy rhhyesphpr 50
Epili issevhiplg darlvittyw glhtgerdwh lgggvsiewr kkrystgvdp 100
Hign efladglihflv vfdofsdsai rkallghiwvs proewgaghn kvgslgylal 150
PeptGen aalitpkkik pplpsvtklt edrwnkpgkt kghrgshtmn gh 19z

Motif Scan

Sequence Locator >A*0201 =—[LiM} ] —x-—x-x—x—=x—x— [V (L}] [Marsh2000]

ELF menrwgvmiv wogvdrmrirt wksBvkhhmy Blsgkargwfy rhhyesphpr s0

T issevhiplg darlvittyw glhtgerdwh lgggvsiewr kkrystgwvdp 100
cladglihflly vfdofsdsai rkallghivs proevagaghn kvgslagvlal 150

PublicationNns _.iitpkkik prlpsvtklt edrwnkpakt kohrgshtmn gh 19z

FAQ SA*0Z202 x:x— [L] —x—3x—1—x—x—3—[L] [Marsh=z000]

Aliahments menrwgvmiv wawdrmrirt wkslvkhhmy vsgkargwfy rhhyvesphpr so

Slgnmsenis issevhiplg darlvittyw glhtgerdwh lgggvsieswr kkrystgwdp 100

Tutorials efladglinfly vfdefsdsai rkallghiws proeygaghn kvgslogylal 1s0

Reviews azlitpklkilk pplpevtklt sdrwnlkpgkt koghrgshtmn gh 19z

Compendia

Links FA*0202 x—[L(A)] —=H—x—H-—=H—=H—=— [LV] [SYFPEITHTI]

E— menrwgvmiv wqgvdrmrirt whksBlvkhhmy Blsgkargwfy rhhyesphpr 50

Databases issevhiplg darlvittyw glhtgerdwh lgggvsiewr kkrystgwvdp 100
efladglihflly wfdcofsdsai rkallghiwvs procewvgaghn kvgslgwlal 150
aalitpkkik pplpsvtklt edrwnkpgkt koghrgshtmn ogh 192
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Hepitope: Identifying epitopes in
reactive peptides

m |Input1: A set of the HLA alleles for a study set of
individuals

m Input2: A list of peptides and the individuals that react
with each peptide

m Output: Listings of HLA alleles that are found in
people that react with the peptide, ordered by those
that are enriched among reactive people

=] <]
Pl SelL iew  Fencoribes  Tewsds el [
eback — — — & ot | Emsiearch  dbawortes  amedia o | Sh— % my —
Address [@) oo Ahiv lanl gow /oontent/Aim munology hepitopes indes: htmiTsam ple_input— 1 ~ 1 «So | Linis |

A Inriched 1opit > IPossible
i nriche pitope Possible

Molecular
T uno oy
Database —

Trtradictinn

The Hepitope tests for HL.A alleles that are enriched in individuals that react with a set of peptides. Thic can be used in conjunction <with our ELF program, which will scan a peptide for
lcnowrn epirepes in the darabase and anchor motifs to help identify epitopes within a larger per i CHopeful Epitopes, or Hepitopes), See belaw for details about the input and

outpt of the prosram.
Search site | |inpue

D atabases TIsing Sample Tnpon
Segquence U

e (e List of patient H1l.A alleles
Immunology DE 1
“accine Trials DB Feat dem EEAZN01 = 0=M01 FR=570= FE1 701 chwe*0 701 a7 00
Pal ien L2 AFOZ01 A*0701 B*1Z0Z B*0S01 Cw*0701 Cwr 0401
Patisnts mA1101 mAZ4A02 BA0S01 BASSO01 CwAO0701 CwA1S501
Caticnt4 FerEU U ARTEUUN BFLSHEHUN BFSHUE CwrUelz Cwrlellz

|

Publications

Crmpendia
s

Inmunclogy DB
OB Hel

CSTL search

I Helper search

List of reactive peptides

rrem R s v T, 8 GERT. D RWRR Pat i =
SEEELDRWEK IRLREGEK FPal ienl® Pal ilcal3
K LRLRDSGKKKE YK LKHL Patientd

Sequence | aoator
=

Hiw Datapases

=] e [ [ [ s wrermer
Zh HLA Enr == <]
File  Edit  wiew Favorites Tools Hep
“=Back ~ =+ ~ @ 3 | BSearch GaFavorites @iMedia 8 | BA~ S BF ~
address [@) htp /v lanl gov contentim munology Mepitopes indes html —] &ao [Links |
———————y
Compendia |
Links | | Results
Immunology DB Peptide HIL A Type a b c a =3
E_BFLHE' = B*1701 1 [s) o ] 025000000
=l=search E*5703 1 o o 3 0.250000G0
T Helper search
TS srerel Cw*OFOS 1 [s) o 3 025000000
Epitope Maps TAGAR ASVILEGGELDRWER £&*0201 1 =] 1 2 050000000
HLATER Cw*07F 01 1 Q 2 1 075000000
Tools & Links Patient HILA
Home = | (3 Patientl A*C201 A*0201 B*1701 B*5703 Cw*0701 Cwko705
Immunology
Tools Peptide HI A Type a B < a P
Epilign B*0301 2 o o] z 0. 15666667
FeptGen AFOTO 1 1 o z 050000000
hotit Scan A%11071 1 1 o z 050000000
Segquence Locator AFZA03 1 1 o z 050000000
Err 000 | B*1202 1 1 o z 050000000
LY Dl ] B*5801 1 1 o z 050000000
SGGELDRWEKIRLRPGERK Cw*0401 1 1 a 2 Q50000000
Cw*OTFOL 2 o 1 1 0. S000000G0
Cw*1501 1 1 o 2 050000000
AFOZOT 1 1 1 1 0.83333333

Patient HIL A
FPatient2 A*0201 A*0701 B*0801 B*1202 Cw*0401 Cw*O701
Fatient3 A*1101 A*2403 B*0301 B*5801 Cw*0701 Cw*1501

Peptide HIL A Type a B < a P
AFZO02 1 [s) o ] 025000000
B*5802 1 [s) o ] 025000000
EKIRLRPGOKERK YKLELT Cw*0s02 1 [s) o E] 025000000

Patient HLA
Fatientd A*3002 A+3002 B*5802 B*5802 CwH0s02 CwrOs02

immune @t10. lanl gow 1

&1 [ [ s internet
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ELF - Epitope Location Finder

m Inputl: A set of HLA alleles of interest
m |Input2: A reactive peptide

m Output: Listings of HLA alleles that are possible
based on HLA motifs, and listings of all known
epitope that are located within the peptide.

Fovoritos  Tools  Holp
% | A mearch  CelFAvorites  Gdtedia | o | Shw ok e o~
Anchaliress [4E1 F L/ i e i o foOr e 1Lt iy - L el Lope _an iaby cen b ilimiFsample _inpul=1

Ep”ope ~ HIV Molecular un
L I ¥ 1mmunology Database S

ocation
Finaar
This is a beta-test version ot the HIWV MMolecular Immunology Database "ELE" site. Please email comments. suggestions, and problems to
ccalcf@@lanl. sov or btk@lanl. go~.

rurpose
Databases LT searches a submitted protein sequence for the occwrrence of any epitopes knowwn firom our immunology database. Those epitopes
Seguence DB whose HLA asrees wilh the submmitled HILACS) are Nussed. Shorl peplides wilhin the prolein, "polenilial epilopes.” whose sequence asree:s
S rellen i O swith the binding motifs of the submitted HI_As are also displayed. Maps can be prepared that highlight every known epitope of the
Ity submitted HIL A across the HIV proteome. Nore detail.

raccine trim
(1= How to use

Publications in the HI A box enter one or more HI A types. If you leave the box blank or type "all” or * in the box. all HI As wwill be examined. L'hen
[ paste your HIV protein sequence (in raw format, i.e. only the amino acids themselves} into the text box. There are twwo checkboxes at the
= TaTaaT=Tat bottom. Showw all epitopes. the default, will find all epitopes in our database within the bounds of your submitted protein regardless of
Totorimls | their HLA. If you uncheck this box the prozram will find only known database epitopes whose HLA asrees with your submitted HLAs.

Checking the Show haps box will cause the program to prepare maps that highlight every known epitope of the submitied HL.A across the
TV protecme.

HILA [Az2, Baa

Sequence
=}

= e Proftein sequence [FPoOllLWORE LV I LIK LGEOLEEALLD TGAD L LY LEDFMNL EGRWEK P RM LGS LGGE LKWk =
earc

Show all known epitopes [~

Draw maps? = INo < ©Only this protein < All proteins -

Sublirnit I Resel I

cast rnodified Fri Ray e 17700 2005

Questions or comments? Contact us at

[ W ineermet

File Edit  wiew Tools  Help
= Back -~ = — & o | BiSearch [EFawvorites @liMedia <8 | Eh~ & W
Address |€| it A lanl. gos fogi-bin/ELF fepitope_analy=er.cgi - | Fad=t=] | Links

el

Epitopes from our database aligned to your query sequence

Eold letters colored red indicate residues in known epitopes which differ from the squivalent residues in the query sequence. The symbol g means the epitope's HLA matches one of your submitted HL.As

Download I this aligrument in format

POITLWORPLVTIKIGGOLKEALLD TGADD TVLEDMNL P GRTKP KNI GGT GGF TKVES
ITLWORPLY A*SSO0Z,A+7401, A1l
ITLWORFLY A+ss0z [EIEH
ITLWoRPLY aAv7a01 EIEN
ITLWORPLY 426
ITLWORPLY AZSsupertvyee [EIE
ITLWORPLY A74
ITLUQEPLY 22 EITY
TLUORPLVTIR &+3303 [EIEE
VTILISGOLE A3 supercyee EIE
VTIKIGGOLE A+1101 B e
TIKIGGOLE 3 supercyee B
DTVLEEMNL Avssoz |[EIEE
DTYLEDTML A+ss0z I
DTVLEEWNL A~ssoz RG]
EEMNLEPSEW Br42 GG
EEMNLPGEU 544 QT

EMIGGIGSFI 22 supertype BN
Potential epitopes” in your input sequence

These peptides hawve C-term anchor residues, highlighted in blue, and anchaors in These anchor positions match one or more motifs associated with the submitted HL.A, but are sot
found in our database

Download I this aligrument in format

POITLWQRPLVTIKIGGOLKEALLD TGADD TYVLEDHMNLPGRUKPKMIGS IGGE TRVKS
T3

POTTLWGRPY. (A®A=MS . [UT.TMG] - - - - - 4
POITLWQRPL (&A%0214 . [VoL]
OITLWORPL (A®02Z0S . [VLIMO]
TLWORPLY (&*0201 . [LIM]
TLWORPLY (A%02Z02 . [L] .. ...
TLWORPLY (&%0214 . [VoL]

=1 [ et
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